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EDITORIAL 


HLOROFORM may have been considered dead by 

many but, like the corpse in Synge’s Shadow of the 
Glen, it refuses to lie down! Many surgeons, perhaps un- 
reasonably, still hanker after old times when such “ collapse 
therapy ” as total spinal analgesia or injection of vasopressor 
drugs was not necessary in order to control bleeding. Dr. 
John Gillies, as recently as 1948,’ found that out of 865 
general practitioners who answered his questionnaire, no 
fewer than 813 used only chloroform in their midwifery 
cases, and, in addition, a further 30 used it in combination 
with some other agent. 

For these reasons alone there is no necessity for us to feel 
diffident or perhaps a little academic in publishing Professor 
Sheehan’s paper. There should be, and probably are, many 
who are thinking along the lines of a re-evaluation of 
chloroform, perhaps used as an analgesic agent instead of 
Pethedine or explosive ether in the polypharmacy fashion- 
able in modern anesthetic technique. To them, not only 
will Professor Sheehan’s paper be of interest, but also in Dr. 
Gillespie’s communication they will find summarized the 
conclusions of such a reassessment which extended over a 


period of five years. 
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Probably more important, however, is the advocacy in 
Dr. Gillespie’s last paragraph of the teaching “ by experi- 
ence ” of every medical graduate “ the sensible management 
of respiratory obstruction, depression and . . . the use of 
nitrous oxide, ether and chloroform by simple methods of 
administration . . .” This instruction is urged as a means 
of dispensing with “technicians in anesthesia ”. 

Perhaps we in this country should be warned and take 
care that we do not allow anesthesia to be neglected in the 
new plans for medical education. If we hearken to those 
who advise that the subject of anesthesia should be dropped 
from the undergraduate curriculum, we shall be in danger 
of producing graduates who are frightened and, indeed, are 
unable, to give the simplest of anzsthetics» Who, then, will 
be found to maintain the anesthetic service, both for 
emergencies and routine minor procedures in the peripheral 
and very urban districts? It would seem likely that it might 
become essential to employ “ anesthetic technicians ”’, pre- 
sumably nurse anesthetists or, worse still, to perpetuate 
Grade II Specialists, who, in effect, would be medically 
qualified anesthetic technicians. 

There is an urgent need also to limit our trainee posts in 
this, as in all other specialties, to the numbers who are likely 
to be absorbed into the Consultant services of the country. 
It seems unlikely that this number would be sufficient to 
maintain in the future the anesthetic service in our hospitals, 
and it is probable that we should have to call upon the non- 
specialist House Officers for help with the more simple and 
straightforward cases, for example, in the Casualty and 
Dental Departments. 

Bearing all this in mind, those in whose hands lies the 
future of anesthesia in the National Health Service should 
pay heed to Dr. Gillespie’s warning, and continue to urge 
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the education of all our medical graduates in simple anes- 
thesia, perhaps using some part of the period of post- 
graduate training suggested by the Cohen Committee for 
this purpose.* In this way we will ensure a supply of House 
Officers who can give a simple anesthetic and of general 
practitioners who can play their part, no matter how small 
and limited, in the anesthetic service of the country. 


We are grateful to those Societies of Anesthetists who 
have sent us programmes of their meetings. Unfortunately, 
as the Journal only appears quarterly, it has not been found 
possible to give advance announcements, but there is little 
doubt that reports of such meetings would prove of great 
interest to our readers. We should be exceptionally grate- 
ful, therefore, to the Honorary Secretaries of the various 
Societies if they would be good enough to send us short 
résumés of their proceedings. 
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SIMPLICITY IN ANA:STHESIA ' 
By Nozt A. GILLESPIE 


WW. are living in an age of complexity, and are perhaps 
too prone to regard as progress the complication of 
a once simple process. My function tonight is to evaluate 
this process in its effect on the art of Anesthesia. It has 
been wisely said that “if a lad is not a Socialist at twenty 
there is something wrong with his heart: if he is not a Con- 
servative at forty, there is something wrong with his head ”’: 
having “ sown my wild oats” in matters professional, and 
reached the carcinomatous age in life, I may be allowed to 
defend a conservative position. Thus I hope to convince 
you that simple techniques of administration of anesthetic 
agents which have been known to us for a century can pro- 
duce results perfectly satisfactory to patient and surgeon 
alike. Two qualities of the anesthetist will produce such a 
result: professional commonsense and skill born of practical 
experience. 

The only reason for which a discourse such as this is 
timely is because we medical men, of recent years, have 
stressed the latter attribute (skill) to the exclusion of the 
former. Almost all the pitfalls of anesthesia are physio- 
logical in nature. To avoid them the anesthetist must be 
able to visualize the modifications of normal function which 
occur for various reasons during a surgical intervention. 
First he must consider the condition of the patient before 
operation. A person who is thyrotoxic has a myocardium 
whose conductive mechanism is already abnormal, and a 

1A paper delivered to the Surgical Society of St. Paul, Minnesota, 
on May 19, 1948. 
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preternaturally high metabolic rate. The sufferer from 
bronchiecstasis has lungs whose ability to achieve their 
function of gaseous exchange in both directions is severely 
handicapped. We will not multiply examples, but merely 
state that in over half the patients subjected to operation, 
the disease from which they suffer has impaired the vital 
functions of the body. 

To such individuals we propose to administer drugs 
whose potential effect is rapidly lethal, and then to subject 
their bodies to the further strain of a major surgical inter- 
vention. In the anesthetized patient respiration is usually 
depressed and circulation often: this need cause little con- 
cern when one trained in the care of these systems is 
available, and who, for instance, is alive to the secondary 
effects of lack of oxygen on the circulatory system. The 
operation itself may impose a serious strain. During most 
hysterectomies a fat, short woman is placed in an extreme 
‘ Trendelenburg’ position which is almost vertical, when 
all her tissues are fully relaxed in deep anesthesia. Then, 
the abdomen having been opened, it is usual to allow the 
intestines to gravitate to the diaphragm, to be held there 
tightly by means of several large towels firmly inserted. 
Often the thorax, thus splinted, is unable to carry out its 
proper respiratory function. Operations, moreover, are un- 
predictable in their scope. Once in my life I embarked on 
what was supposed to be an abdomino-perineal resection of 
the rectum: but three hours later the operation which had 
been performed was partial gastrectomy. Often in early 
days I complied with a surgeon’s request to produce spinal 
analgesia to the level of the tenth dorsal segment, when the 
operation contemplated was iliac colostomy because of 
annular carcinoma of the sigmoid. Too often it then 
emerged that the resulting analgesia was inadequate 
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because the growth was at the splenic flexure and necessi- 
tated transverse colostomy. 

These various examples should suffice to establish the 
point that a sound general training in medicine, surgery, and 
obstetrics is essential to an anesthetist. Please note that I 
no more think of applying this term to a technician than I 
would to a chauffeur as a mechanical engineer. Any person 
who has graduated from a medical school and possesses that 
rare gift called commonsense, should be able without any 
difficulty, by practice, reflection and reading, to become a 
safe, efficient and sound administrator of anesthesia for the 
ordinary operations commonly encountered in general 
practice. 

Any person engaged in the general practice of medicine 
should, presumably, be competent, in fact as well as in law, 
to deal with any emergency which may threaten the life or 
well-being of a patient. When something must be done it 
is absurd to waste precious time seeking, far afield, the 
holder of a diploma from the appropriate American Board. 
Pray do not misunderstand me to advocate a blindness in 
medical men to their own professional limitations. I have 
no wish to see craniotomies, lobectomies, or Whipple’s 
operations undertaken by village practitioners! But I 
believe that every medical graduate should be able, in an 
emergency, to perform operations such as appendicectomy, 
amputation, suture of a perforated ulcer, or ligation of a 
vessel. And, equally, he should be able to administer com- 
petently and safely, the anzesthesia that such interventions 
demand. 

In the dim past of my student days I was taught that the 
chief cause of disability of the hand was inadequate drain- 
age of acute infections; and that this, in turn, was largely 
due to those circumstances of general practice which make 
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it difficult to procure adequate anesthesia for such opera- 
tions. Has it ever occurred to surgeons to visualize the 
amount of superfluous suffering daily endured all over the 
world because of this lack? Boils, carbuncles, whitlows and 
alveolar abscesses are inadequately drained in their 
myriads, every day, simply because there is a limit to what 
a patient can stand or a doctor can inflict. That suffering 
could be abolished at once, if our profession could see how 
pressing is the need for adequate skill in anesthesia. 

The modern tendency in anesthesia is towards specializ- 
ation, complexity and polypharmacy. It is fashionable to 
depress a patient beforehand with non-volatile drugs, such 
as opiates or barbiturates, then to administer spinal anal- 
gesia, then to procure oblivion with one or several drugs 
administered by inhalation from a very complex shiny 
machine costing anywhere up to a thousand dollars. Some 
even believe in paralysing the respiration altogether with 
curare and then ventilating the patient’s lungs manually 
from the machine. The signs of anesthesia are notoriously 
difficult to evaluate and each fresh drug given alters the 
picture. The more drugs are used, the more difficult does 
it become to attribute changes in the patient to their true 
cause. For this reason, the simpler the apparatus used the 
easier it will be to manage and understand, and the less 
likely will it be to get out of order at the critical moment. 
When a man devotes his entire life and professional effort 
to anesthesia he is able to acquire a familiarity with the 
signs, and a dexterity with complex methods so that he can, 
safely and to good advantage, permute and combine agents 
and techniques. I should be sorry indeed were you to apply 
to the consulting anesthetist rules which, I believe, should 
help the general practitioner who only occasionally has cause 
to anesthetize a patient for a simple operation. 
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It is not the fault of the drugs and methods concerned 
that a syringe and a hollow needle are so susceptible of 
clinical abuse. Anyone can easily learn to insert a needle 
into theca or vein and apply pressure to a plunger. It is as 
unfair to blame the drugs and methods as to blame fast cars 
for the number of fatal accidents on the roads. The real 
trouble is that it is so much easier to provide tools with 
lethal potentialities than persons with the discrimination 
necessary for their wise employment. (It is, incidentally, 
this very fact that endangers our whole civilization today.) 
When a drug is once injected into the body it cannot be 
recovered. If, however, it is volatile and enters the blood 
by way of the lungs, it can at least be removed by the same 
route as long as circulation is effective. Let me emphasize 
again that these statements are not to be interpreted as an 
attack on intravenous barbiturates of which I have been 
an enthusiastic administrator for fifteen years, or on regional 
analgesia which I have found of great service in certain 
types of case. I merely wish to advance the arguments why, 
in my view, the inhalational methods are the foundation of 
the art of anesthesia on which the occasional anesthetist 
should rely. When an agent is administered by inhalation 
the administrator is compelled to pay meticulous atten- 
tion to effective pulmonary ventilation, since without this, 
the agent will not enter the body sufficiently to produce the 
desired effect. Because other drugs can be injected into 
tissues, vein or theca, there is a danger that the injector may 
make the fatal error of supposing that the respiratory func- 
tion can well be neglected. Prompt effective ventilation 
with oxygen remains the first and most important treatment 
of the accidents which can supervene during regional anal- 
gesia or intravenous anesthesia and, therefore, effective 
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respiratory exchange is equally important no matter what 
form of anesthesia is in use. 

Let us consider briefly the older drugs and the simpler 
methods which are readily available in general practice. 

(1) Nitrous Oxide: the oldest of them all. The only 
real objection to this agent is its impotence as an anesthetic. 
Though it can procure analgesia in concentrations of fifty 
per cent it cannot produce surgical anesthesia deeper than 
the first plane of the third stage, unless less than an atmo- 
spheric concentration of oxygen is used with it, or other 
drugs are added to it. It is, nevertheless, the ideal 
agent for any operation during which flaccid muscles are 
not necessary, and slight reflex movement on the part of 
the patient will not handicap the surgeon. Painful dress- 
ings, incision and drainage of abscesses, extraction of teeth 
and such operations, can be managed very satisfactorily 
with nitrous oxide. Even the addition of oxygen is not 
necessary in operations which do not exceed ten minutes. 
For work of this kind all that is needed is a bag and a mask, 
the assembly being fitted with a valve which can be made 
to occlude the supply of nitrous oxide and to substitute air. 
Where oxygen is used the apparatus must include the means 
of adding this gas, in accurate proportions, to the nitrous 
oxide. Further, there must be provision for the elimination 
of carbon dioxide by means of an expiratory valve placed 
close to the face. The occasional anesthetist should not 
strive to produce deep anesthesia with nitrous oxide. If 
this agent alone proves too impotent to furnish the desired 
depth, ether should be added. This can readily be done 
if a vaporizing bottle is added to the apparatus described 
above. Moreover, the conjunction of nitrous oxide and 
ether is about the most versatile and flexible known to us, 
and such an apparatus provides a rapid and not unpleasant 
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means of induction, even if maintenance is to be accom- 
plished by the open technique. 

(2) Di-ethyl ether, despite much competition in recent 
years, remains the standby of the occasional anesthetist. 
Surgeons—to judge by their papers—do not care much for 
it, and patients often dread the smell, and what they think 
are the sequela. If you can bear with blunt truthful- 
ness, I can dispose of these objections. When a surgeon is 
dissatisfied with the results of ether anesthesia it is simply 
because he has seen it improperly given. The usual impro- 
prieties in its administration are mutually related. They 
are insufficient depth of anesthesia and insufficient oxygen- 
ation of the patient. Ether anesthesia when light in plane 
is unpleasant for a surgeon, because of the violence of 
respiratory movement and the tensity of the musculature. 
When really deep anzsthesia is secured, exchange is so 
much reduced that ample oxygen must be added to the 
inspired gases. Otherwise the relative hypoxia gives rise 
to labored respiration and muscular rigidity. Why tech- 
nicians do not realize these facts, or cannot apply them, I 
do not know. The fact remains that when a patient is fully 
saturated with both ether and oxygen in the fourth plane 
of the third stage surgeons agree that the operating condi- 
tions equal any others and are almost ideal. To learn to 
produce this state requires long experience, observation, 
and concentrated hard work for at least fifteen minutes. 

Why do patients object to ether? Usually because they 
have learned, by hearsay or painful experience, of the un- 
pleasantness of an inept induction with ether itself. It has 
been said that, when sufficiently slowly and competently 
performed, induction with ether is pleasant. Personally, I 
do not believe this: to me no induction is other than un- 
pleasant at best, and where at least twenty equally satis- 
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factory alternatives are readily available I see no reason to 
subject any person to the discomfort of an induction with 
ether. Patients think that ether will make them vomit after 
operation. So much nonsense has been written on this 
subject that I propose to offer you some facts instead of 
opinions. My ability to do so depends on the fact that for 
the last fifteen years the full details of every case conducted 
by our department (University of Wisconsin) have been 
recorded on a punched card. To the best of our ability we 
have collected and recorded the facts, and I submit the 
following tables, which show the incidence of post-operative 
complications after the use of various anesthetic agents. 


TABLE I 


The Relation of Anesthetic Agent to Post-operative Vomiting 
(194044 inclusive) 


Inci- Inci- Inci- 
Slight dence Severe dence Total dence 

vomit- per vomit- per vomit- per 

Agent ing* cent ingT cent ing cent 
Chloroform 111 64 16.0 175 43.7 
Cyclopropane 3336 31.4 1142 10.8 4478 42.2 
Ether 1796 34.5 598 11.5 2394 46.0 
Ethylene 61 32.4 30 15.9 91 48.4 
Nitrous oxide 428 20.2 169 8.0 597 28.2 
Pentothal 107 7.8 30 22 137 9.9 
Metycaine 38 10.8 13 3.7 51 14.5 
Nupercaine 74 17.4 39 9.3 113 27.0 
Pontocaine 16 25.0 3 4.7 19 29.7 
Procaine 249 11.4 96 4.4 345 15.8 
Avertin 14 13.6 15 14.6 29 28.2 
Others 18 12.7 2 1.4 20 14.1 
Total 6248 27.0 2201 9.5 8449 36.4 

* Slight = less than 12 hours vomiting or nausea only. 


t+ Severe = more than 12 hours. 
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Table I deals with post-operative vomiting. Papers are 
constantly published in which the authors imply that vomit- 
ing is absent after the use of the regional agents and the 
intravenous barbiturates. The latter, it is true, show the 
lowest incidence: but 10 per cent cannot truthfully be 
called nothing! The lowest figure for the regional agents is 
about 16 per cent for procaine: the higher figures are prob- 
ably due to the fact that the agents of longer action are 
usually used for the more severe operations. Of the older 
agents you will notice that the figure for ether is, in this 
series, slightly higher than that for chloroform. This varies 
from year to year, but the two are usually in the vicinity 
of 45 per cent, and usually chloroform is a trifle higher than 
ether. Notice, however, that cyclopropane is within 2 per 
cent of chloroform! How many times does one see in print 
the statement that this new agent provokes much less vomit- 
ing than does ether? 


TABLE II 


Major Post-operative Respiratory Complications 
(1940-44 inclusive) 


Major resp. Incidence 
Agent Total cases comps. per cent 
Chloroform 400 24 6.0 
Cyclopropane 10607 231 ma 
Ether 5203 143 a 
Ethylene 188 7 FO 
Nitrous oxide 2114 76 3.6 
Pentothal 1378 16 1.2 
Metycaine 351 10 2.8 
Nupercaine 418 28 6.7 
Pontocaine 64 1 1.6 
Procaine 2183 36 1.6 
Avertin 103 | 0.97 
Others 142 3 21 


Total 23151 576 
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Table II shows the incidence of major respiratory com- 
plications. The difference between cyclopropane and ether 
is slight. The figure for nitrous oxide, however, is palpably 
higher; and this is because it is our habit to use this agent, 
as a rule, for cerebral operations and in many patients who 
are desperately ill or actually moribund. Ethylene, like- 
wise, is chiefly used for thyroidectomy or in gravely ill 


patients. 
TABLE II 
Major Post-operative Circulatory Complications 
(1940-44 inclusive) 


—— 


Major circ. Incidence 

Agent Total cases comps. per cent 
Chloroform 400 27 6.7 
Cyclopropane 10607 893 8.4 
Ether 5203 263 5.0 
Ethylene 188 14 7.4 
Nitrous oxide 2114 130 6.1 
Pentothal 1378 35 2.5 
Metycaine 351 28 8.0 
Nupercaine 418 36 8.6 
Pontocaine 64 
Procaine 2183 122 5.6 
Avertin 103 4 3.9 
Others 142 6 4.2 
Total 23151 1560 6.7 


The purpose of Table III is merely to confirm what has 
long since been established: that if cyclopropane is less 
often responsible for respiratory complications than ether, 
the figure for major circulatory complications is in favour 
of the older agent. It is interesting to note that fewer circu- 
latory complications than with cyclopropane occurred in a 
small series of cases in which chloroform was used. I hope 
that these facts may help you to accept my submission that 
the results of anesthesia scarcely justify the view that the 
newer agents are less conducive to post-operative sequele. 
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(3) Chloroform. Some of you may be shocked to hear 
chloroform discussed as though it were an ordinary and 
acceptable anesthetic agent instead of the utterly lethal 
drug that it has been painted of recent years. This view has 
been so widely accepted by so many that we felt it would 
be of interest to subject the drug to a careful re-evaluation; 
treating it as though it had been discovered but yesterday 
and was in the same position as cyclopropane fifteen years 
ago. We have now been engaged in this work for five years. 
Its results will appear as a monograph within the next two 
years. I would like to close by stating a few purely per- 
sonal opinions of this drug. 

1. I find it the only non-inflammable agent of full 
potency which produces smooth tranquil anesthesia. 

2. Skilfully administered, it is no more unpleasant than 
nitrous oxide to breathe, though it takes effect more slowly. 

3. The deleterious effects on hepatic function which 
have been urged against its use are of little clinical signifi- 
cance for two reasons: (a) they are due more to lack of 
oxygen during administration than to the effect of the drug 
itself, and (6) anesthesia is only one factor in disturbances 
of hepatic function after operation. 

4. The drug is directly toxic to the myocardium, and 
causes disturbances to the mechanism of conduction in the 
heart. It may also have reflex effects on cardiac function. 
These effects are conditioned by the rate of increase of the 
concentration. Since chloroform is of great potency, such 
increases are easily produced unwittingly. It is these 
cardiac effects which constitute the real indictment of the 
drug. The sum of our experimental experience leads us to 
believe, however, that in this respect chloroform is at least 
no more dangerous potentially than cyclopropane or 
trichlorethylene. 
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5. Chloroform is a useful agent, but because of its pro- 
perties it should never be used wantonly or without good 
cause. On the other hand, we should be conversant with its 
use, able and ready to use it well and wisely when occasion 
demands. Because of its portability, its non-inflammability 
and the fact that it can be used easily and effectively by the 
most simple methods, it is of the greatest value where anes- 
thesia must be administered under primitive conditions. 
This is true of many emergencies, both civil and military and 
for this reason the occasional anesthetist should be skilled 
in its use. 

If every medical graduate were skilled by experience in 
the sensible management of respiratory obstruction and 
depression, and in the use of nitrous oxide, ether and chloro- 
form by simple methods of administration, there would be 
no need for technicians in anesthesia, and the needs of 
patients would be far more safely met. 
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DELAYED CHLOROFORM POISONING 
By H. L. SHEEHAN 


N previous papers (Sheehan, 1939, 1940; Crawford, 

1942) it has been shown that delayed chloroform poison- 
ing in obstetrics can always be predicted before the anes- 
thetic is given, and is thus quite easily avoidable. The 
present paper is mainly a summary of those previous 
accounts of the subject, the conclusions being supported by 
a few further clinical and pathological examples of the con- 
dition which have since been observed. Though the 
obstetric cases form a special group, the general deductions 
from them appear to be valid for non-obstetric cases also. 
Most of the relevant literature has been analysed in the 
earlier publications and will not be discussed in this paper. 

When chloroform is given to any patient, the amount and 
duration of the anesthetic plays some part in the outcome, 
but the really significant factor is the metabolic condition 
of the patient at the time of administration of the anzs- 
thetic. There are three main types of metabolic condition 
to be considered; in each of them the administration of 
chloroform can produce a pathological and clinical disturb- 
ance which is specific for that particular type. 


1. THE PATIENT IN A NORMAL NUTRITIONAL STATE 


(a) If the patient has been eating normally up to about a 


day before the administration of the chloroform, there are 
no significant clinical after-effects following an ordinary 


chloroform anesthesia, lasting say half an hour. A good 
204 
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example is the woman who has been in labour for a day, 
is delivered with forceps under chloroform, and makes an 
uninterrupted recovery. 

Histological examination has been made of the liver in 
a very large number of women who died at various times 
from a few hours to several days after delivery under such 
anesthesia, and in no case did the liver show any detectable 
pathological lesion which could be ascribed to the anzs- 
thetic. 

(6) In a patient who has been eating normally, a very 
prolonged chloroform anesthesia, or a rapid series of short 
administrations, can produce definite pathological lesions in 
the liver. The best example of this condition is seen in 
the patient who has been given Stroganoff treatment for 
eclampsia: a treatment which involves the administration 
of quite small amounts of chloroform, but repeated over 
many hours. 

If such a patient dies from some other cause during the 
first day, the liver sometimes shows lesions which are 
characteristic of this type of prolonged anesthetic. To the 
naked eye it is of normal size but may have a yellow colour. 
Microscopic examination shows that quite isolated hepatic 
cells, scattered irregularly throughout all the lobule except 
the periportal zone, are grossly ballooned (Fig. 1). Their 
cytoplasm is in a state of extreme hydropic degeneration so 
that it is scarcely recognizable, and their nuclei are very 
small and pyknotic. Every cell which is involved shows 
the full lesion, and the neighbouring liver cells appear quite 
healthy, apart from being slightly fatty. In severe cases, 
about half the liver cells may be affected, but the distribu- 
tion of the lesions is very diffuse, so that the liver columns 
are not seriously disorganized. At two days a number of 
these cells are completely necrotic and have shrunk to small 
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eosinophile masses; others remain unchanged. Though 
some of the cells may recover, it seems probable that most 
of the damaged cells disappear in this way and are subse- 
quently replaced by regeneration from the neighbouring 
healthy liver. 

It is of interest to note the very close similarity between 
this lesion and the standard change which is produced in 
animals by chloroform or carbon tetrachloride. In experi- 
mental animals, however, the affected cells usually have a 
zonal distribution which can be altered by changing the 
metabolic state of the animal (Black-Schaffer, Johnson and 
Gobbel, 1950); there are also species differences in suscepti- 
bility, so that the results can not be applied direct to human 
pathology. 

There is usually little or no clinical evidence of this liver 
lesion. Nevertheless, in a few cases where the administra- 
tion of the chloroform has been very prolonged so that rather 
extensive liver lesions can be presumed, there may be some 
early vomiting followed by a transient jaundice from about 
2 to 6 days after the anesthetic. The condition in itself does 
not appear to be fatal or even clinically serious. 


2. THE PATIENT AFTER PROLONGED VOMITING 


A completely different liver lesion is produced by chloro- 
form in patients who have been vomiting for several days 
or weeks previously. One of the common examples is the 
patient with hyperemesis gravidarum who is given an anzs- 
thetic for induction of labour. Such a patient is suffering 
from an acute deficiency, not merely of ordinary foodstuffs 
but also of vitamins, and may have developed a Wernicke’s 
encephalopathy. In addition, she is suffering from acidosis 
and dehydration, and has a raised blood urea owing to the 


« 
| 
‘ 
| 


Delayed Chloroform Poisoning 207 


dehydration oliguria. Another example, which was common 
forty or fifty years ago, was the patient who had a delayed 
laparotomy for an acute abdominal condition which had 
been present for several days and had given rise to much 
vomiting during that time. 

In cases of this type, chloroform anesthesia will in- 
variably produce a centrolobular necrosis of the liver. The 
essential factor which decides the severity of the necrosis 
is the metabolic state of the patient before the chloroform 
is administered. Nevertheless, the amount of the anes- 
thetic probably plays some part. The administration of a 
few drops of chloroform or ACE, as a preliminary to some 
other anesthetic, tends to produce a moderate degree of 
centrolobular necrosis; a chloroform anesthesia lasting a 
few minutes tends to produce a more extensive necrosis. 

Macroscopically the liver may be rather pigmented and 
smaller than usual; this is merely the result of the preceding 
hyperemesis. Histologically it shows changes quite unlike 
those described in the first section. The necrosis involves 
every cell of the centrolobular zone (Fig. 2); there is no in- 
volvement of isolated cells lying among normal cells such 
as was seen in the first lesion. The affected cells have the 
ordinary appearance of necrosis such as are seen when 
cells are killed quickly. There is no ballooning or hydropic 
change; the cytoplasm retains its usual density, and the 
nuclei pass rapidly through pyknotic kariolysis and disap- 
pear. If the patient lives for more than a day, the necrotic 
cells become shrunken and break down to debris which con- 
tains no fat. There is commonly some fatty change in the 
surviving liver cells around the zone of necrosis, but not in 
the periportal region. If the lesion is more extensive it in- 
volves the intermediate zone also, and, in very severe cases, 
may extend nearly to the portal tracts so that the appear- 
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ances may be mistaken histologically for those of a true 
acute yellow atrophy of the liver. 

The clinical course may be of two kinds. Some of the 
patients seem not to come out of the anesthetic satisfac- 
torily, possibly because of early cerebral lesions due to the 
hyperemesis. They remain in coma for a day or two without 
obvious symptoms referable to the liver, and die in this state. 
The existence of damage to the liver is ascertained only at 
the autopsy. Other patients recover from the anesthetic, 
but have some vomiting and become rather jaundiced about 
the third day; they die on the third or fourth day. There 
must certainly be a number of patients who survive, as 
chloroform was in common use early in the century and 
there were many successful surgical interventions in hyper- 
emesis. No estimate can, however, be given of the propor- 
tion of patients who recover from the liver lesions. 

Centrolobular necrosis of the liver can be the result of 
various conditions other than chloroform anesthesia, and 
thus it is not surprising that the necrosis due to chloroform 
is sometimes ascribed to some other cause. For example, 
it was accepted for many years that the characteristic 
pathological lesion of hyperemesis gravidarum was a centro- 
lobular necrosis of the liver; in fact the liver does not show 
any pathological lesions in this disease unless chloroform 
has been administered to the patient. 


3. THE PATIENT WITH METABOLIC DISTURBANCE OF 
DYSTOCIA TYPE 


This section deals mainly with the cases that show the 
typical clinical syndrome known as delayed chloroform 
poisoning. The patient has a particular type of metabolic 
upset before the chloroform is administered, and develops a 
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particular type of liver lesion which is quite different from 
those described in the previous two sections. 

The non-obstetric cases are not common; the metabolic 
upset has usually been some abdominal condition which has 
caused vomiting for a few days. The obstetric cases are 
more frequent. The patients have one constant factor, they 
have always had a very prolonged labour before the chloro- 
form is given. It is of little importance whether the labour 
has been continuous or has been broken by periods of 
uterine inertia; the essential point is that the labour has 
been allowed to continue for 2 to 4 days, or even longer, 
after its onset. During this time a variety of metabolic dis- 
turbances have occurred. (a) The patient has usually eaten 
or drunk very little during the course of labour, and in most 
cases has vomited anything she has taken, so that there is 
some degree of acidosis. (6) She has had the considerable 
physical activity of labour for this long period. (c) The 
pressure of the foetal head on the trigone and lower end of 
the ureters has led to a type of obstructive oliguria which 
is reflected in the blood chemistry; the blood urea rises 
about 10 mg. and the blood uric acid about 0.8 mg. for every 
12 hours in labour (Crawford, 1939). (d) As a further 
result of the pressure on the trigone, there is always much 
cedema at that site and often some ulceration; an early 
ascending pyelonephritis is a not uncommon complication. 
(e) The patient has usually a temperature of about 100°F, 
the pyrexia being due to a combination of the factors just 
mentioned and in some cases also to a uterine infection. 

Given a patient in such a metabolic state, the adminis- 
tration of even a few drops of chloroform as a preliminary 
to a different anesthetic will invariably produce a type of 
liver damage which is specific to this group and which is 
sometimes fatal. A larger amount of chloroform may make 
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the damage more extensive and lead to a higher mortality 
and earlier deaths, but once again the metabolic state of 
the patient is far more important than the amount of chloro- 
form in determining the extent of the lesion. 

Macroscopically, the liver is of about normal size; it may 
be pale or normal in colour and sometimes shows an accen- 
tuation of the normal lobular pattern. The histological 
iesion is a midzonal necrosis. The affected cells have the 
usual appearance of rapid necrosis; there is no ballooning 
of them or any vacuolation of their cytoplasm, and they do 
not contain fat. In a mild case the affected portion of the 
lobule is the junction between the periportal zone and the 
intermediate zone. Here there is a band about 6 to 10 cells 
deep where every cell is completely necrotic; between this 
and the portal tract there is a zone of surviving liver cells 
about 4 to 6 cells deep, and in the central part of the lobule 
internal to the band all the cells are also alive (Fig. 3). The 
necrosis is easily recognizable if the patient dies a day after 
the anesthetic, i.e. before there is any clinical evidence of 
liver damage. At 2 to 3 days the necrosed cells disintegrate 
to debris, and at 4 to 5 days a light infiltration of 
small mononuclears appears in the area. There is usually 
some fat in the surviving cells at both sides of the necrotic 
zone. 

In a moderately severe case the band of necrosis is 
broader, spreading towards the centre of the lobule so that 
the live centrolobular area may be reduced to only about a 
quarter of the lobule. Much fat is present in the remaining 
centrolobular area and also in the cells of the periportal 
zone which border on the necrosis. In the most severe cases 
the necrosis is so extensive that it destroys the entire centre 
of the lobule as well (Fig. 4). In these cases the only part 
which shows fat is the periportal zone of live cells. 
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It is not clear why prolonged labour should set the stage 
for a midzonal necrosis, whereas hyperemesis sets it for a 
centrolobular necrosis. Presumably there are fundamental 
metabolic differences between these two obstetric condi- 
tions, but it is certainly possible that intermediate types 
might occur in non-obstetric cases. 

The necrosis in the liver occurs very rapidly after the 
anesthetic has been given; the “ delay ” is merely the time 
required for the liver deficiency to produce severe clinical 
manifestations. The reason for the jaundice is that, even 
with the mildest pathological lesions, all the liver columns 
are cut across at a short distance from the portal tracts. 
With more severe lesions there is, in addition, so much 
destruction of liver tissue that hepatic insufficiency is a 
prominent feature. 

Some patients may die within the first day or two; at this 
stage obstetric complications probably play a large part in 
causing death, though the liver damage certainly has an im- 
portant role. Cases with extremely extensive liver lesions 
usually die of hepatic insufficiency as early as 3 days. Many 
of the patients die at 5 days with the full picture of delayed 
chloroform poisoning. Patients who survive the critical 
fifth day usually recover. 

The characteristic history of an ordinary fatal case is as 
follows: 

On the first day the patient appears relatively well, when 
it is considered that she has just been through a very long 
labour. There is no recognizable jaundice. The non- 
protein-nitrogen substances in the blood have already 
reached a high level at the time of delivery; as already ex- 
plained, if the patient has been, say 3 days in labour, the 
blood urea is about 80 mg. and the blood uric acid about 


‘ 
7 
wel 
i 


212 British Journal of Anesthesia 


8 mg. per 100 ml. The changes in the blood during the next 
few days may be summarized at this point: 


(a) the uric acid level rises at a rate of about 1 mg. per 
100 ml. each day. 

(6) the urea level remains fairly steadily at about the 
same level as at delivery. 

(c) the plasma bilirubin rises at a rate of about 6 units 
per 100 ml. each day. 

(d) the hemodilution, which should normally occur 
during the first 3 days of the puerperium, fails to 
develop, so that the hematocrit readings remain at 
the raised level they had reached at the time of 
delivery. 


On the second day the patient is still fairly well, though 
a little vomiting may occur. Slight jaundice is usually 
obvious on clinical examination at the end of this day. 

By the third day the patient has become seriously ill; the 
sudden change in her condition is very striking. She is rest- 
less and delirious, and vomits occasionally. There may be 
upper abdominal pain, and the liver is tender. The jaundice 
is more severe, and bile pigments are present in the urine 
though the faeces remain normally coloured. There is a low 
pyrexia (rarely above 100°F), but the pulse rate is unduly 
rapid (about 120 per minute). 

On the fourth day the patient is comatose. She usually 
lies curled rather rigidly on her side, and when she is dis- 
turbed she groans loudly in a peculiar bellowing way which 
is very characteristic. Twitching of limbs may be present. 
The vomit becomes dark brown. The jaundice is very 
severe. The temperature is still elevated. 

On the fifth day the patient is deeply comatose and 
responds less to stimuli. The jaundice has reached its 
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ISOLATED CELL LESION 


Many of the liver cells are greatly ballooned and have pyknotic 
nuclei; the neighbouring cells are healthy. 
This is the lesion which is produced by extremely prolonged ad- 
ministration of chloroform to a patient in normal metabolic 
condition. There are little or no clinical symptoms except in very 
severe cases. 
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CENTROLOBULAR NECROSIS. 


The central veins (right centre and right lower corner) are sur- 
rounded by areas where every celi is necrosed. The portal tracts 
(left centre and right upper corner) have healthy cells in their 
neighbourhood. There is much fatty change in the cells of the 
intermediate zone. 
This is the lesion which is produced by giving a very small amount 
of chloroform to a patient with hyperemesis. If the lesion is very 
extensive it may be mistaken for “acute yellow atrophy of the 
liver ” 
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MIDZONAL NECROSIS EXTENDING TO CENTRE OF LOBULE. 


There is necrosis of all liver cells except those in the zones 
immediately around the portal tracts. These tracts are arranged 
in a rough oval from lower left corner to upper right corner. 
This is the lesion which is produced by giving chloroform for 
several minutes to a patient who has been 3 or 4 days in labour. 
When the necrosis is as widespread as in this case, its essentially 
midzonal character can not be recognised; there are however a 
complete series of intermediate stages between this and Fig. 3. 
The extensive lesion is sometimes mistaken for “acute yellow 
atrophy of the liver ” 
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maximum intensity. The temperature begins to rise 
rapidly and reaches 105 to 107°F, and the pulse becomes 
weak and very rapid (160 or more). Death occurs in sucha 
case some time on the fifth day. 

As mentioned earlier, a number of the patients recover; 
it is not possible to estimate what proportion. Most of the 
cases reported in the earlier literature were fatal, but, since 
the ztiology of the condition has been recognized, a careful 
observation is usually made nowadays of those patients 
who have been exposed to any risks, such as even the slight 
one of chloroform at the end of a 36-hour labour. As a 
result, minor cases of delayed chloroform poisoning are 
identified more frequently, and most of these are cases 
which recover. In addition, the very early treatment of 
cases before there is clinical evidence of liver damage may 
possibly reduce the number of deaths. 

The very mild cases have only slight vomiting. The 
jaundice occurs at the usual time, but is not very severe. 
There is no pyrexia or significant illness and the patient 
remains mentally normal. The jaundice clears up within a 
few days and the patient recovers quickly. 

More severe cases follow for the first few days the clinical 
course described above for the ordinary fatal case. By the 
fourth day the appearances correspond exactly to that des- 
cription and the outlook seems to be very bad, but the blood 
uric acid level has ceased to rise and may have fallen 1 mg. 
per 100 ml. On the fifth day, the patient may be deeply 
comatose, but the temperature has risen only to about 103 
or 104°F and begins to fall in the evening. The blood 
uric acid level continues to fall and the plasma bilirubin 
begins to go down also. By the sixth day the temperature 
is lower, the pulse rate is falling, and the patient has re- 
covered consciousness, though she is very weak. By the 
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eighth day the temperature and pulse are normal and the 
jaundice is beginning to fade, and the patient recovers 
slowly in the course of the next week or two. 


DISCUSSION 


In order to provide some clue to the relative frequency of 
the various types of lesion, the following table shows the 
numbers of cases on which the present paper is based. 


Autopsied cases 
Isolated cell lesion 4 
Centrolobular necrosis 3 
Midzonal necrosis, narrow band 5 
Midzonal necrosis, broad band 5 
Midzonal necrosis extending to centre 2 


Clinical cases with recovery 
Presumably isolated cell lesion 1 
Presumably midzonal necrosis 6 


Every case of delayed chloroform poisoning that has 
been observed personally has been of the types described 
here; there have been no inexplicable or mysterious cases. 
Furthermore, in every case observed personally, where a 
patient with severe hyperemesis or very long labour has been 
given any chloroform, the subsequent clinical course was 
always as described here and in the fatal cases the patho- 
logical lesions were according to rule. 

When the anesthetist is going to give chloroform he can 
say at that time, from a knowledge of the patient’s condi- 
tion during the previous few days, whether the liver will or 
will not be damaged. If it is to be damaged, he can specify 
the exact pathological lesion that he is going to produce, 
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and he can prophesy with considerable accuracy what will 
be the subsequent clinical course of the patient. 

In this paper there has been no discussion about the pro- 
tective action of the sulphur-containing amino acids such 
as methionine. The omission is deliberate. It may well be 
that there is a deficiency of methionine, cystine, choline or 
Vitamin E as part of the metabolic disturbance. But, how- 
ever complex this disturbance may be from the biochemical 
aspect, it is relatively simple from the clinical aspect. The 
consideration of interesting chemical problems must not be 
allowed to obscure the practical issue. If the patient has 
been eating and drinking normally up to a day previously, 
an ordinary chloroform anesthesia may be given with 
equanimity from the point of view of delayed poisoning. If 
she has been vomiting or has not been eating normally 
during the last 2 or 3 days, it is very dangerous to give her 
even the slightest trace of chloroform. 

It is commonly maintained that delayed chloroform 
poisoning is particularly likely to occur if the patient is given 
a second administration of this anesthetic soon after the 
first one. It is certainly possible that one administration 
may give rise to nausea and vomiting for a day or two, or 
that it may produce some functional upset of the liver, so 
that the patient would have a severe metabolic upset by the 
time the second administration was begun, but the more 
significant question is why the patient is given two anzs- 
thetics within a short period of time. If she is suffering from 
dystocia, has a failed forceps under chloroform on the second 
day, and is delivered under chloroform on the fourth day, 
the prolonged labour is the important factor; the first anes- 
thetic probably has only a minor bearing on the result of the 
second one. 

Many people have pointed out the apparent paradox that 
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general practitioners give chloroform to obstetric cases 
hundreds of times a year and never see a case of delayed 
chloroform poisoning, whereas the condition is not un- 
common in those obstetric hospitals where chloroform is 
given by anesthetists. The reason is fairly clear. In 
domiciliary midwifery the patients are usually in good 
metabolic condition; most of the cases of very long labour 
or of intractable hyperemesis are sent into hospital for 
treatment and the anesthetic is thus given to these special 
groups of patients in hospital instead of at home. 

In jaundiced patients, and particularly in those with 
hepatic necrosis, the liver always undergoes rapid post- 
mortem autolysis so that, unless the autopsy is conducted 
very early, it may be difficult to assess the histological dis- 
tribution of the lesions. Partly asa result of this, and partly 
as a result of wishful errors of diagnosis, there has grown 
up an idea that puerperal women are particularly liable to 
develop acute yellow atrophy of the liver. There are, in fact, 
two rare liver diseases which may occur in pregnancy: a 
condition without true necrosis of liver cells which is 
known as “ obstetric acute yellow atrophy ”, and very ex- 
ceptional cases of true acute yellow atrophy of infectious 
hepatitis type. But it is important to recognize that practic- 
ally every case of so-called “acute yellow atrophy ” 
developing after delivery is an obvious example of delayed 
chloroform poisoning. 


TREATMENT 


The liver damage appears to be complete within a very 
few hours after the anesthetic has been given; there is no 
further necrosis subsequently. Treatment cannot affect the 
necrosed cells, and all that can be done is to try to maintain 
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the patient’s general condition until the remaining liver 
cells have been restored to function. The therapy which 
was used in the cases discussed in this paper was somewhat 
empirical, but was at any rate followed by recovery in 
several patients who might reasonably have been expected 
to die (Crawford, 1942). As soon as it was recognized that 
the very elementary error had been made of administering 
chloroform to an unsuitable patient, glucose was given by 
continuous intravenous drip at a rate of about 1000 ml. of 
10 or 20 per cent solution daily. In addition, about 5 to 10 
units of insulin were given twice a day with the glucose. 
This treatment was begun during the first day after the 
anesthetic and was continued until the sixth day. When 
treatment was not begun until the third day, clinical im- 
pressions suggest that it may possibly have been less 
efficacious. There is, however, as yet no real proof that 
intravenous glucose after the anesthetic is able to save the 
patient, and it is a definite fact that intravenous glucose 
given shortly before or during the anesthetic does not pre- 
vent the occurrence of delayed chloroform poisoning. 

No opinion can be expressed as to the value of methionine 
therapy, as only one case treated in this way has been ob- 
served. The patient was also given large amounts of 
glucose intravenously and recovered. 

The plates are reproduced by permission of the Editor and Pub- 


lishers of The Journal of Obstetrics and Gynecology of the British 
Empire, to whom grateful thanks are due. 
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DECAMETHONIUM AND HEXAMETHONIUM 
A CLINICAL AND EXPERIMENTAL STUDY 
By A. R. HUNTER 


T HOUGH natural curare and the alkaloids derived from 
it have no particular drawbacks from the point of view 
of clinical anesthesia, for economic reasons it would be 
most desirable if an adequate synthetic substitute for them 
could be found. Simple organic compounds with a curare- 
like action have been known for a long time. In fact, it has 
been generally accepted by pharmacologists for about 50 
years that all quinquivalent nitrogen containing organic 
substances possess this power, and a quite considerable 
volume of work was done in this field in the first decade of 
the present century. When some years ago it became 
a matter of importance to obtain an adequate curare sub- 
stitute, many of these compounds were fully investigated 
and those of the distrans-trimethylammonium series were 
found to give the most promise and were submitted both to 
an extended clinical trial and to full laboratory study. 
(Barlow and Ing, 1948; Paton and Zaimis, 1948 a and b; 
Organe et al., 1949; Organe 1949; Hewer et al., 1949). 

In general, this group of compounds, and for that matter 
all other organic compounds containing quinquivalent 
nitrogen, possess a two-fold action. First they disturb 
muscular contractions. Secondly, they paralyse the ganglia 
of the autonomic nervous system, as does nicotine, but 
without the preliminary stimulant action of that drug. In 
the methonium series, according to Paton and Zaimis 
(1949), the first of these actions is maximal when there are 
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10 carbon atoms in the aliphatic linking chains, while the 
nicotine effect is most marked with 5 to 6 methyl groups 
there. 

The use of these compounds in anesthesia was described 
first by Organe and by Hewer and others in 1949, and 
shortly after these publications supplies of decamethonium 
became generally available for clinical use. Like many 
other anesthetists, the author employed this drug for the 
production of muscular relaxation in abdominal surgery, 
and to cause apnoea as a preliminary to controlling the 
respiration while the thorax was opened. It was given by 
the method used by the author for curare, viz. with nitrous 
oxide and oxygen in the proportion of 6 to 2 litres after the 
administration of an initial dose of a barbiturate and, when 
necessary, there was added enough Trilene or Vinesthene 
Anesthetic Mixture to keep the patient immobile when 
the skin was incised. Thereafter, in almost all cases, only 
nitrous oxide and oxygen were given. All patients were in- 
tubated after preliminary spraying of the larynx with 1 per 
cent amethocaine very often under the induction dose of 
barbiturate. 

It quickly became apparent that the action of d-tubo- 
curarine and that of decamethonium were by no means 
identical. The first difference noted was one already men- 
tion by Organe (1949), viz. that, while under moderate 
degrees of curarization the abdominal muscles are com- 
pletely flaccid, though adequate upper intercostal and 
diaphragmatic respiration persists, under decamethonium 
the expiratory contraction of the abdominal muscles con- 
tinues almost until apneea is present. In the author’s earlier 
cases he found, in addition, that patients whose respiratory 
excursion was depressed could still cough. This peculiarity 
made decamethonium virtually useless in thoracic surgery, 
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unless a concentration of the drug, sufficient to produce 
abolition of respiration and coughing, could be maintained 
throughout the entire operation. By contrast, the cough 
reflex is almost the last to recover in the curarized patient. 

Another peculiar feature of the muscular paralysis pro- 
duced by decamethonium not shared to any great extent by 
curare, nor for that matter by Flaxedil, was that any really 
strong stimulus could easily break through the barrier set up 
by it. Thus, particularly at the end of a longish operation, it 
was often observed that though the intercostal muscles were 
completely paralysed and the abdomen fairly well relaxed, 
the diaphragmatic respiratory excursion was abnormally 
great. Also, if the surgeon pulled unduly vigorously on the 
gastro-hepatic omentum when breathing was depressed by 
decamethonium, the patient would take two or three really 
deep breaths, just as he would have done under light ether 
anesthesia, and then, after the stimulus was past, he would 
settle down again to his previous habit of quiet respiration. 

The complication of the administration of decame- 
thonium mentioned by Gray (1950) is probably of a some- 
what similar nature and the author had an early experience 
of it. At the end of a long and difficult gastrectomy for 
which 30 mg. of decamethonium had been given the 
patient’s respiration was gasping in character and entirely 
diaphragmatic. As soon as the anesthetic was discontinued, 
it became apparent that this breathing would not ventilate 
the lungs adequately. On this occasion no antidote was 
available, but subsequent experience both with penta- and 
hexa-methonium has made clear that in the presence of this 
complication these drugs are valueless, since only a slight 
and relatively evanescent increase in the depth of respiration 
occurs when either drug is given to such patients. Inciden- 
tally, it is interesting to note that when nikethamide was 


Decamethonium and Hexamethonium 221 


injected intravenously in this case it produced the expected 
temporary increase in respiration and some coughing, indi- 
cating that the outgoing impulses from the medulla which 
appeared as a result of the stimulation of the centres there, 
were strong enough, or numerous enough to break through 
the barrier set up by decamethonium. Roberts (1950), 
commenting on Gray’s case, says that this disturbance will 
not arise when the respiration is controlled throughout the 
entire operation and not, as in this and in Gray’s case, 
allowed to continue at a depressed level. The author, how- 
ever, has conducted cases as Roberts suggested and has 
found that whenever a large quantity of decamethonium is 
given, e.g. for a long, difficult gastrectomy, diaphragmatic 
gasping is liable to appear when the anesthetic is discon- 
tinued, and to persist in spite of the administration of 
adequate doses of hexamethonium (cf. Leroy and Dripps 
(1950), whose experience corresponds with that of the 
author). 

Two other peculiarities of the action of decamethonium 
were seen in cases of this type observed by the author. 
Pupillary dilatation, similar to that noted by Armstrong 
Davison (1950) after pentamethonium, was observed 
when sufficient decamethonium to cause this gasping respir- 
ation had been given. Hexamethonium exaggerated this 
phenomenon. Also in the first case, described in the pre- 
ceding paragraph, it was found that decamethonium, in 
addition to producing a serious respiratory upset, had 
lowered the blood pressure to 70 mm. of mercury shortly 
after the operation was over. Hypotension due to auto- 
nomic paralysis produced by this drug was observed in 
another case, this time after a single dose of 3.0 mg. which 
had produced apnoea. In this instance the blood pressure 
was restored to normal by the injection of Methedrine 
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(Fig. 1), but some 10 hours later it had again fallen to 
70 mm. of Hg and an additional dose of Methedrine was 
given, again with satisfactory results. 

There was one other peculiar feature of the action of 
decamethonium. When d-tubocurarine is used to produce 
relaxation for abdominal surgery, the first dose of the drug 
is usually about 15 mg. and subsequent doses of 5—10 mg. 
are given to maintain the relaxation. In the case of deca- 
methonium it is useless to give small quantities for main- 
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Fic. 1 
Blood Pressure Fall caused by Decamethonium. 
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tenance, and it is almost invariably necessary to administer 
as much, or even more, of the drug for the second, third and 
later doses as was given at first, if comparable degrees of 
relaxation and respiratory depression are to be produced. 
In other words, a sort of ‘ tachyphylaxis’ to the muscle 
relaxing effect of the drug appears. This tachyphylaxis is 
not accompanied by the rapid development of a mechanism 
for the drug’s excretion or destruction. Consequently, 
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each dose lasts longer than its predecessor and respiratory 
depression which disappears promptly and suddenly after 
a single dose is given, persists for a long period where 
repeated doses have been needed, e.g. in the case described 
above there was still some dyspnea 3 hours after the end of 


the operation (Fig. 2). 
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The Effect of Repeated Doses of Decamethonium on the Depth of 
Respiration. (1 = Depth of Respiration under light nitrous oxide 


anesthesia. Respiration controlled when depth was less than 4.) 


ANTIDOTES TO DECAMETHONIUM 


From the early experimental studies on the drugs of the 
methonium series it was concluded that penta- and hexa- 
methonium were antidotes to the muscle paralysing effects 
of decamethonium. The author (Hunter, 1950) used the 
second of these drugs to some extent in clinical anesthesia 
and found that its effect was variable. It was nothing like so 
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reliable an antidote as prostigmin is to the muscular 
paralysis produced by curare. Closer observation of this 
action suggested that hexamethonium was most effective in 
patients who had received only one or two doses of deca- 
methonium, but was very nearly useless where the respira- 
tion had become gasping in character as in the cases 
mentioned above. It was observed, too, that even when 
a considerable increase in the depth of the breathing was 
obtained by the administration of hexamethonium, this 
change occurred because the diaphragmatic excursion in- 
creased. Intercostal paralysis due to decamethonium was 
not undone by this antidote. 

Hexamethonium had another unsatisfactory property in 
that its administration was regularly followed by some fall 
in blood pressure (Fig. 3). In the first case in which it was 
used by the author, recorded elsewhere, it seemed as if this 
decline might be progressive and fatal, but the circulatory 
stability was quickly reversed by the administration of 
ephedrine. Since this experience the author has regularly 
given Methedrine or ephedrine with hexamethonium and 
has never seen so extreme a circulatory upset, though in 
some cases the vasopressor effect of the ephedrine has worn 
off before the vasodilator action of the hexamethonium, 
and a second dose has been necessary. 

Another instance of the paralysing effect of hexa- 
methonium on the autonomic nervous system was seen in 
one of the patients of this series. On this occasion it was 
observed towards the end of an operation that the flow of 
saline through a drip apparatus had been markedly slowed 
down by spasm of the vein, and even with the clip widely 
open not more than one drop per second was passing 
through. Hexamethonium was injected into an arm vein 
at this point, and a few minutes later it was found that the 
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rate of flow of the saline through the drip apparatus had 
suddenly accelerated. It appeared that the paralysis of the 
autonomic ganglia induced by the hexamethonium had 
allowed dilatation of the vessels of the leg with relief of the 
spasm which was obstructing the flow of saline into the 
saphenous vein. 


Decamethonium and Hexamethonium 
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The Effect of Hexamethonium on the Blood Pressure. (Operation 
Chart for a patient undergoing gastrectomy.) 


LABORATORY EXPERIMENTS 


Out of these experiences of the clinical use of the 
methonium drugs there arose a series of problems which 
seemed as if they might be solved by an examination of the 
action of these substances in experimental animals. The 
simplest of these was that of tachyphylaxis. With this in 
view, the paralysing dose of a solution of decamethonium 
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on intravenous injection was determined for a series of mice. 
A second equal dose of the drug was given some 30 minutes 
later, but the proportion of mice paralysed and of those 
dying was just the same in the second as in the first group. 
It thus did not prove possible to demonstrate the tachyphy- 
laxis in experimental animals. 

During these experiments on mice it was observed that 
the muscular paralysis produced by decamethonium did 
not, like that induced by curare, develop immediately after 
the injection of the drug. Instead, it was preceded by a 
period of violent muscular activity and tonic muscular con- 
tractions, very similar to those of a decerebrate fit. It 
therefore seemed that the mechanism of the action of the 
two drugs must be different. With these facts in view, 
tubocurarine, Flaxedil and decamethonium were adminis- 
tered to cats anesthetized with pentobarbitone. Again these 
decerebrate-like movements were observed after the injec- 
tion of the last of these drugs only. It therefore seemed 
as if the presumption which arose during the clinical part of 
this study that decamethonium acted in a different manner 
from the other “ curarizing ” agents was substantiated. 

To obtain further information on this matter a faradic 
stimulus was applied repeatedly to the nerves of cats under 
pentobarbitone to which doses of each of these drugs had 
been given. The phrenic nerve, which was isolated in the 
neck in front of the scalenus anticus, and a motor fasciculus 
of the sciatic nerve, which was dissected out from under the 
gluteus maximus, were used. To each of these nerves there 
was applied the minimal stimulus which would give rise 
to a visible contraction of the appropriate muscles. 

These experiments proved rather hard to interpret, since 
it was by no means easy to ensure the continuance of satis- 
factory contact of the nerves, particularly of the phrenic 
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and the stimulating electrode. Also the fit-like muscular 

movements already mentioned made it extraordinarily diffi- 
| cult to say when the spontaneous respiration had really 

ceased, the more so since the disturbance of breathing 
| caused by these muscular contractions was of itself enough 

to cause death of the animal from anoxia. More confusion 
was introduced by the fact that the circulation to the limbs 
is slower than that to the diaphragm of the cat. Conse- 
quently, apnoea often appeared some 30 seconds before the 
concentration of the drug in the limb blood had risen high 
enough to abolish the response to a faradic stimulus. None 
the less, the following points seemed to be established. 

In the cat under pentobarbitone the dose of d-tubo- 
curarine, of Flaxedil and of decamethonium required to 
cause respiratory failure is less than that which will abolish 
the motor response to a faradic stimulus. When fractional 
doses are given, quantities insufficient to cause apnoea do, 
however, quite often produce an apparent reduction in the 
force of the response, but, generally speaking, respiratory 
arrest precedes the complete disappearance of the effect of 
the electrical stimulus to the nerve. As the action of the 
drug wears off the response to faradism reappears before 
adequate spontaneous respiration is established. A similar 

chain of events was observed in a cat to whom ether had 
been given and in the same animal some time later when it 
was under chloralose. It has also been noted that the 
muscular contraction which follows mechanical stimulation 
of the sciatic nerve persists in cats under trichlorethylene, 
after respiration has been abolished by the administration 
of decamethonium. 

It was found that with all three drugs the response of the 
phrenic nerve and of the sciatic nerve disappeared and 
recovered simultaneously as the degree of “ curarization ” 
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waxed and waned. There was thus no apparent sparing of 
the muscles of respiration when complete abolition of the 
motor response of the unstretched muscle was used as the 
criterion. (Cf. Graham and Heathcote, 1950; Mushin, 
et al., 1949.) In fact, only one difference between the action 
of decamethonium and that of the other drugs could be 
demonstrated. With partial curarization by Flaxedil or 
d-tubocurarine the response to electrical stimuli at short 
intervals frequently showed a fairly rapid falling off. This 
fatigueability was not observed at a comparable stage of 
decamethonium paralysis. 

The antidotal effect of hexamethonium in animals 
poisoned by decamethonium was also investigated experi- 
mentally and for comparison the similar action of 
Prostigmin in animals under the influence of d-tubocurarine 
and Flaxedil. It proved impossible with any of these drugs 
to demonstrate recovery from complete apnoea without the 
use of a short period of artificial respiration. When frac- 
tional doses are given as in these experiments, the progressive 
respiratory depression causes a steadily increasing anoxia 
which, very shortly after breathing stops, becomes so severe 
that the spontaneous activity of the respiratory centre ceases. 
It was, however, possible to demonstrate the rapid return of 
adequate breathing following the administration of hexame- 
thonium to animals whose respiration had been seriously 
depressed by decamethonium (Fig. 4). As in man, however, 
only diaphragmatic breathing was restored. The intercostal 
paralysis persisted. When true curarization was reversed 
by Prostigmin, intercostal and diaphragmatic breathing re- 
covered pari passu (Fig. 5). Further, in cats in whom the 
intercostal breathing had been paralysed by decame- 
thonium, hexamethonium had no visible antidotal action 
(Fig. 4). 
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The Action of Prostigmin in the Curarised Cat. 
Uppermost Tracing: Abdominal Respiration. 
Second Tracing: Thoracic Respiration. 
Third Tracing: Blood Pressure. 

Time Marker: minutes. 
A. R. = Artificial Respiration. 
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The Antidotal Action of Hexamethonium to Decamethonium 


Uppermost Tracing: Abdominal Respiration. 
Second Tracing: Thoracic Respiration. 
Third Tracing: Blood Pressure. 

Time Marker: minutes. 

A. R. = Artificial Respiration. 
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The paralysing effect of hexamethonium on the ganglia 
of the autonomic nervous system was not in much evidence 
in cats under pentobarbitone, except when the drug was 
given in the presence of severe anoxia. On these occasions 
it often seemed that a final fatal fall in blood-pressure had 
been precipitated by the drug, but in fact all the animals 
recovered promptly on artificial ventilation of the lungs 
(Fig. 6). In the animal which received first ether and then 
chloralose for the anesthetic, the fall in blood-pressure after 
injection of hexamethonium was more obvious (cf. Paton 
and Zaimis, 1949). 


DISCUSSION 


Since the work described in this article was begun there 
has been published an account of a very full study of the 
pharmacology of the polymethylene  distrimethyl- 
ammonium salts. This work was done by Paton and Zaimis 
(1949) mainly on cats under chloralose, and though there 
was a considerable degree of variation both with the species 
and anesthetic, their findings are very similar to those ob- 
tained by the author using pentobarbitone anesthesia. Thus 
the increase in depth of respiration during the early phases 
of the drug’s action was seen by these workers. So also was 
the absence of fatiguability of muscle on repeated stimuli 
in animals partially paralysed by decamethonium, though 
it was found that the response to faradic stimulation of 
loaded muscle disappeared in animals under chloralose some 
time before the respiration ceased. No comment is made 
in this work on a difference in the intercostal and diaphrag- 
matic respiration; the method of recording employed, 
however, was not such as would be expected to show this 
change. Also under the dose of chloralose used, fit-like 
muscular contractions do not seem to have appeared. Paton 
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and Zaimis did not note any tachyphylaxis to decameth- 
onium after repeated doses in animals, but they did find 
a marked increase in the resistance of animals to whom 
d-tubocurarine had been given previously to this drug. 
The same thing was observed by the author in cats under 
pentobarbitone both after d-tubocurarine and Filaxedil. 
Paton and Zaimis comment on the hypotensive effect of 
Pentamethonium and hexamethonium, and seem to have 
found that it occurred regularly in cats under chloralose. It 
is interesting that this effect did not develop in animals 
under pentobarbitone. 

The work of Paton and Zaimis has afforded an explana- 
tion of one of the most puzzling features of the action of 
decamethonium. When the author first began to use the 
drug in animals, he found it exceedingly difficult to under- 
stand why an agent which caused relaxation of muscle 
should give rise to the violent movements which appeared 
after its intravenous injection in cats and mice. In fact, the 
work described in this article was begun primarily in order 
to find wherein lay the cause of the obvious difference be- 
tween the action of curare and that of decamethonium, but 
little evidence on this point has emerged fromit. Paton and 
Zaimis, however, were able to demonstrate that decame- 
thonium, in addition to paralysing conduction across the 
muscle end plate, has the power of inducing contraction, 
when applied directly to striated muscle or when given by 
close intra-arterial injection into the blood-stream going to 
amuscle group. Itseems likely that all the violent muscular 
contractions observed in this study were due to the direct 
action of the drug on muscle. The diaphragmatic jerking 
observed in some of the human cases probably had a similar 
origin in that it arose not only from the break-through of 
impulses as already suggested, but also because the direct 
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stimulant effect of decamethonium on the contraction of 
striated muscle made the response to the break-through 
relatively excessive. For this reason only a small break- 
through such as might arise from impulses which would 
ordinarily originate a quiet inspiration, gave rise to a violent 
diaphragmatic contraction. It is for this reason that con- 
trolling the respiration and thus preventing the accumula- 
tion of carbon dioxide does not afford protection against this 
complication. The same facts may underlie the relatively 
sudden recovery in the response to an electrical stimulus 
which occurs when the action of decamethonium is wearing 
off. It seems probable that at this phase of the drug’s action, 
as at the comparable stage of true curarization, there still 
is a partially effective barrier to the passage of impulses 
across the myoneural junction. In the truly curarized 
patient the break-through of a burst of stimuli causes the 
unsustained contraction of muscle fibres, since such fibres 
are very easily fatigued. In the patient under decameth- 
onium the break-through of a few impulses again results in 
a series of contractions but the increased irritability of the 
fibres produced by the decamethonium makes them contract 
violently. Further, the response to repeated stimuli is not 
reduced by this drug and the contraction is sustained well. 
The compensatory increase in diaphragmatic breathing in 
animals whose intercostals have been paralysed by 
decamethonium is probably yet another manifestation of 
these phenomena. 

The conclusions to be drawn concerning the use of deca- 
methonium in clinical anesthesia would seem to be as 
follows. There is no doubt that the drug, if given in 
adequate doses, will provide adequate relaxation for all 
intra-abdominal operations. If, however, it is given for 
more than an hour or so in a dosage in excess of some 10 mg., 
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the occasional patient will develop gasping respiration which 
may persist for an hour or more. If facilities are readily 
available for maintaining adequate artificial ventilation 
until such time as breathing becomes adequate, this com- 
plication is only a nuisance, but it is not difficult to visualize 
circumstances under which serious inconvenience may be 
caused to both surgeon an anesthetist. There is one par- 
ticular branch of anesthesia in which decamethonium may 
be specially indicated in preference to other curarising 
drugs and that is in obstetrics since Young (1949) has shown 
that doses adequate to produce apnoea in full term preg- 
nant rabbits are completely without effect on the foetal 
muscular activity. This observation however, requires con- 
firmation and the author has no experience of the use of 
decamethonium in this type of work. 

The antidote drug hexamethonium, when given with a 
sufficient amount of a vasopressor, is quite safe. It is, 
furthermore, a satisfactory remedy for simple respiratory 
depression, but, unfortunately, it does not restore the breath- 
ing to normal when gasping respiration has developed. 
Further, even under the best circumstances of its action only 
diaphragmatic breathing is restored. It must be remem- 
bered however, that the antidote drugs to all forms of 
curarization are anesthetic luxuries, and that quite as satis- 
factory, if not more satisfactory results can be obtained by 
maintaining artificial ventilation of the lungs for as long as 
it is necessary for the return of spontaneous breathing. 

For these reasons, therefore, we must conclude that deca- 
methonium is a drug which though valuable in many types 
of anesthesia cannot completely replace d-tubocurarine as 
the general purpose relaxant in anesthesia. 
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SUMMARY 


The actions of decamethonium iodide and _hexa- 
methonium bromide have been investigated both in the 
human subject and in the experimental animal. The first 
of these drugs has been found to have a curare-like action, 
but because it also possesses the power of stimulating 
directly the contraction of striated muscle, its adminis- 
tration to experimental animals may be associated with 
hyperkinetic phenomena. Apart, however, from the 
development of diaphragmatic overaction in inspiration at 
the end of a long administration such upsets are unknown in 
the human subject. 

Hexamethonium reverses to some degree the action of 
decamethonium. Its action is, however, incomplete and its 
administration both in experimental animals and in man is 
in no way as satisfactory as Prostigmin is in true curariza- 
tion. Hexamethonium has in man rather a marked tendency 
to lower the blood-pressure, particularly when it is given at 
the end of surgical operations. 

For these reasons it is suggested that decamethonium 
should be used as the relaxing agent for relatively short 
operations only. Hexamethonium may be given to reverse 
respiratory depression in such cases, but an adequate dose of 
a vasopresser must be given simultaneously. 

Hexamethonium is of no real value when the patient has 
developed diaphragmatic gasping as a result of the adminis- 
tration of too much decamethonium. 
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INTRAVENOUS PETHIDINE AND FLAXEDIL IN 
ANA:STHESIA FOR THORACIC OPERATIONS 


By WILLIAM W. MUSHIN AND L. RENDELL-BAKER 


N a previous communication (Mushin and Rendell- 

Baker, 1949), we drew attention to the intravenous 
administration of Pethidine as a means of reinforcing 
nitrous oxide and oxygen anesthesia. We have now 
been using, for over a year, a combination of Pethidine 
and Flaxedil (Mushin et al., 1949) (tri-(diethylamino- 
ethoxy)-benzene triethyliodide) against a background of 
nitrous oxide and oxygen anesthesia, for most types of 
surgery. The results have been gratifying to all concerned. 
In particular, by the introduction of this technique, anzs- 
thesia for thoracic operations in our hands has undergone 
what appears to us and our colleagues as a marked change 
for the better. 

Hypoxia is inseparable from simple nitrous oxide and 
oxygen anesthesia in normal subjects. The addition of 
other more potent drugs is a necessity, if adequate, let alone 
good, oxygenation is to be maintained. In the literature of 
nitrous oxide anesthesia these facts have been universally 
recognized and such supplementation has ranged from 
chloroform, ether and trichlorethylene on the one hand to 
intravenous drugs such as thiopentone on the other. 

The drawbacks of chloroform and ether in thoracic anes- 
thesia need no elaboration. We will only point out here 
that in the case of the former, not only its general toxicity, 
but the special dangers attaching to its administration in 
cardiac surgery militate against its use, while of the latter, 
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probability of post-operative sickness and slow recovery are 
against it. 

Morphine was for long the trusty friend of those who 
made nitrous oxide their mainstay in anesthesia. The 
inevitable respiratory depression which follows heavy mor- 
phinization may not be a serious matter after surgery in 
other parts of the body, but it is certainly a deterrent in the 
case of thoracic surgery. Rapid recovery of respiratory 
function and reflexes are essential if pulmonary complica- 
tions are to be reduced. In recent years barbiturates have 
been substituted for morphine as a supplement to nitrous 
oxide. The barbiturates, however, whether in the shape of 
pentobarbitone or thiopentone, are primarily hypnotics with 
little analgesic action. The doses needed to obtund pain 
and reflex activity may be very large—verging on overdose 
—and the use of these drugs in thoracic surgery may be fol- 
lowed by alarming delay in recovery. Although it is true, 
as Gray (1948) has shown, that skill in the combination of 
small doses of barbiturate and curare with nitrous oxide 
avoids this hazard, it seems to us that as a supplement to 
nitrous oxide and oxygen a specific analgesic is more 
rational than a hypnotic. The ideal drug for this purpose 
would have a high analgesic potency with little respiratory 
depressive effect. Such a drug would control reflexes from 
all but the most painful stimuli, for in the latter case reflex 
movement could easily be stopped by the addition of a 
relaxant. With such a combination of drugs the patient 
would be unconscious due to the nitrous oxide, while his 
reflex activity would be damped or obliterated by a judicious 
combination of analgesic and relaxant. 

We have tried a variety of analgesics for this purpose, in- 
cluding morphine, codeine, heroin, Pethidine, Physeptone, 
Heptalgin and others. The first three of these are too de- 
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pressant; we have not persisted in their use. With respect 
to the rest we have mostly used Pethidine, since we have so 
far been unable to devise any method of assessment whereby 
the superiority of one over the other could be determined. 

The clinical material on which we have based our 
opinion is that of a busy thoracic centre at Sully Hospital 
in South Wales. Over a hundred anesthetics for thoracic 
operations were administered with this technique. Of these 
operations one-third were lobectomies and pneumonec- 
tomies; one-third thoracotomies performed for other rea- 
sons, and one-third thoracoplasties of various stages. At this 
centre surgeons, anesthetists and nursing staff are familiar 
with thoracic surgery and anesthetics, and are able to 
assess in a general clinical manner and with some accuracy 
how satisfactory an anesthetic is for this type of work. We 
have found this method of assessment as reliable as any in 
evaluating an anesthetic technique. The ease with which 
the patient is kept immobile and respiration controlled, 
the absence of reflex, cardiac, bronchial or respiratory 
phenomena, the rapid awakening and notable absence of 
post-operative shock, sickness and the need for resuscitation 
were all observations which were striking to the team. 
Diathermy was freely used throughout every operation; the 
explosion hazard was absent. 


THE ANAESTHETIC 

The average adult receives a moderate preliminary dose 
of papaveretum and hyoscine some 14 hours before arrival 
in the operating theatre. On the operating table about 
0.5-0.7 g. of thiopentone and about 80 mg. of Flaxedil are 
injected intravenously but separately, the Flaxedil being 
sandwiched between two doses of thiopentone. The face 
mask is applied and pure oxygen is administered—if 
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necessary by inflation of the lungs for about half a minute. 
The patient is now a brilliant pink and is either breathing 
very quietly or in temporary apncea, and in either case in a 
state of relaxation. Tracheal or bronchial intubation or 
bronchial occlusion is now carried out. Nitrous oxide and 
oxygen is then administered, using ‘ to and fro’ absorption. 
About one litre each of nitrous oxide and oxygen is an 
average setting for the flowmeters. The expiratory valve 
or a blow-off hole is adjusted so that no distension of the bag 
occurs. Spontaneous breathing should be well established 
by now and the patient placed in position. Pethidine 50 mg. 
is injected intravenously by means of a saline drip or 
diaphragm needle. Additional intravenous doses of 25 mg. 
of Pethidine with or without 20 mg. of Flaxedil are injected 
whenever they appear to be necessary, and on the average 
this occurs about every half-hour. Indications for another 
dose of Pethidine and/or Flaxedil might be a movement of 
the fingers or toes, resumption of natural breathing when 
this is not desired by the anesthetist, or rise of blood- 
pressure or pulse rate when no cause other than light anzs- 
thesia appears to be present. In general, when spontaneous 
breathing is desired, more Pethidine than Flaxedil is used, 
the reverse being the case when apnoea and controlled 
breathing is wanted. The maximum dose of Pethidine we 
have used has been 280 mg. during a four-hour lobectomy 
in a robust adult. 

The pulse and blood-pressure readings throughout these 
operations show little fluctuation, while pulse irregularities 
have not been seen. This is in marked contrast to similar 
cases in which cyclopropane was used. This observation 
suggests that this combination of drugs is especially suitable 
for operations upon the heart. 

At the end of the operation, neostigmine and atropine are 
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injected, to neutralize any Flaxedil effect present, for it is 
considered desirable in these operations to have the patient 
return to consciousness within a few minutes of the comple- 
tion of surgery. Success in this latter aim must not result in 
a patient who awakes to full sensation of pain not dulled 
now as in former times by lingering traces of ether. If such 
is the case, active co-operation from the patient may be lost 
in his preoccupation with pain. When Pethidine and 
Flaxedil have been administered in the manner described, 
followed by neostigmine and atropine, the patient awakes 
with little discomfort. At the conclusion of the anesthetic 
he opens his eyes on the operating table and usually answers 
“Fine ” when asked how he feels. From that moment he is 
able to co-operate with his attendants, coughing and exer- 
cising as required. 

For their introduction to this method of anesthesia the 
authors are indebted to Dr. William Neff, of Stanford 
University School of Medicine, San Francisco, who has just 
published (Neff, et al., 1950) his own views on the subject. 


SUMMARY 

A method of anesthesia for thoracic surgery is described, 
consisting of the administration of nitrous oxide and oxygen 
by inhalation, supplemented by intermittent intravenous in- 
jections of Pethidine and Flaxedil. By this means uncon- 
sciousness, immobility, control of respiration and of reflex 
activity are maintained. Awakening is immediate, and post- 
operative shock absent. The explosion risk is avoided. 
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NOTES AND COMMENTS 


CORRESPONDENCE 


Dear Sir, 

In the April 1950 edition of your Journal, Dr. Esplen 
illustrated a metal anesthetic screen for use in thoraco- 
tomies in the lateral position. 

I agree that such a screen is essential to maintain a good 
view of the patient’s airway, and more particularly to 
facilitate bronchoscopy without disturbing the operative 
field should it become necessary during operation. 

Such a screen can well be made by the hospital carpenter. 
The one illustrated (Fig. 1) has been in use for over five 
hundred cases of thoracotomy or thoracoplasty. It forms 
a convenient rest for the towels, and the assistant’s elbows. 
The wood is of seven-sixteenth of an inch thickness and the 
measurements are: height, 184 inches; width, 26 inches (i.e. 
wider than the standard operating table), and the arch is 
6 inches in depth for stability. The base is 12 inches in 
depth. 

Also illustrated (Fig. 2) is a corrugated-tube holder 
which is cut out of three-ply wood and which slips easily 
between the base of the screen and the rubber cushions. 
This simple device takes the weight of the corrugated tubes, 
and prevents the drag of these tubes being borne by the 
endotracheal cuff and the patient’s trachea. 


Yours, 
T. P. N. WILTON, 


Anasthetist to the S.W. Regional 
Thoracic Unit, Bristol. 
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Notes and Comments 


SELF-RETAINING LIP RETRACTOR FOR USE 
WITH THE MACINTOSH LARYNGOSCOPE 


WHEN using the Macintosh Laryngoscope as an aid to 
intubation under anesthesia, the lip on the right side falls 
in and obscures the view of the larynx to some extent, especi- 
ally in edentulous patients. This may be corrected by 
retracting the lip up and outwards with the fourth finger of 
the right hand, or more usually by asking an assistant or 
nurse to carry out the 
same procedure. 

The simple retractor 
illustrated does this satis- 
factorily without the 
need of an assistant, and 
leaves the right hand 
completely free for 
manipulating the endo- 
tracheal tube. It consists 
of a metal hook to which 
is connected a length of 
rubber tubing in the form 
of a circle. 

Before induction of anesthesia, the rubber tubing is 
placed under the patient’s head, with the hook lying free on 
the right side of the pillow. After induction the hook is 
slipped into the right side of the mouth, the lip remaining 
retracted up and outwards, due to the tension of the rubber 
tubing. The laryngoscope is now inserted in the usual way. 


I would like to thank Mr. A. Charles King, 27 Devonshire Street, 
London, W.1, who made the retractor for me, and from whom it is 
obtainable, 


Alex C. Forrester, 
Glasgow Royal Infirmary. 
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REVIEWS 


Recent Advances in Pharmacology. By J. M. RoBSON and 
C. A. KEELE. Published by J. & A. Churchill, Ltd., 
pp. 418 + X, 46 figures and 19 tables. Price 24s. 


This volume, by two distinguished teachers and research 
workers of London hospitals, is a notable addition to 
Churchill’s ““ Recent Advances ” series, in which Professor 
Robson is well known, for his Recent Advances in Sex and 
Reproductive Physiology is already in its third edition. It 
is no mean feat to be even the joint author of a second volume 
in such a series. 

Pharmacology occupies a peculiar position in the medical 
curriculum. It serves as a link, which pharmacologists 
would call no less essential than pathology, between pre- 
clinical and clinical studies. Yet physiologists tend to 
regard pharmacology as a slightly impure corner of their 
field, and physicians often claim that they can deal with it 
as an introduction to the therapeutics they practise. This 
book should help to inculcate a proper modesty in physiolo- 
gist, pharmacologist and physician alike. It is doubtful 
whether any of them will read one of its chapters without 
acquiring not only new facts but a new slant on the subject 
under discussion. 

The text comprises eighteen chapters—each in varying 
degree a compromise between an essay and a review—and 
an index which has stood up well to the reviewer’s every 
test. The first fourteen chapters, after proper obeisance to 
acetyl-choline and all that, deal with such advancing fronts 
as anticoagulants, antihistamines, antithyroid drugs, cor- 


tisone and ACTH, vitamin B.. and its relationship with 
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folic acid, antrycide, the chemotherapy of malaria, malig- 
nant disease and tuberculosis, curare and its relations, 
penicillin developments and the newer antibodies. The last 
four chapters cover the mode of action and fate of drugs, 
including an admirably clear account of the use of isotopes, 
but perhaps short on detoxicating mechanisms (these two 
chapters make special appeal to the professional pharma- 
cologist and medical philosopher), the evaluation of the 
actions of drugs in man, including an introduction to medical 
statistics (this perhaps attempts the impossible), and finally 
a note on the control of the functions of the body by chemical 
substances. Throughout there is a nice blend between 
scientific background and practical applications. Opinion 
may be divided as to whether these chapters are too much 
or too little like the reviews with which we are now so much 
more regularly supplied, but there can be no doubt that the 
book admirably presents an amazing collection of the con- 
tributions to the pharmacological knowledge, particularly of 
the last decade. Both authors and publishers deserve a 
special word of praise for producing, in June 1950, a sub- 
stantial volume which contains references to work published 
this year. Teachers, honours students and the many now 
reading for higher qualifications have all been put heavily 
into debt. In a critical reading only three printer’s slips 
have been detected and as many statements to which ex- 
ception might be taken. 

The anesthetist will find special interest in the chapters 
on analgesics, curare and its substitutes and anti-cholines- 
terases. There is no essay here on anesthetic advances. Is 
this because in the minds of the authors anesthetics is not 
a sufficiently advancing field? We hope not, but perhaps 
there is a challenge here. Or perhaps it is because of Dr. 
Langton Hewer’s Recent Advances in Anesthesia and 
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Analgesia, already in its sixth edition. Analgesics do, how- 
ever, receive consideration at some length in the present 
volume, but the authors in their preface admit that “ impor- 
tant matter has been omitted ”. Thus, apart from antrycide 
and antimalarials, tropical medicine is not considered, nor 
are the newer hypnotics. In the “ mode of action ” chapter 
there is a brief reference to Quastel’s theory that anesthetics 
reversibly inhibit the flavoprotein component of the respira- 
tory enzyme system, and suitable stress and examples are 
given of the relation of drug action to enzymes. 

This is no bedtime reading for the tired doctor. The 
authors’ enthusiasm is so well transmitted that he may sit 
up far into the night! 


Le Curare en Anesthésie. By ERNEST KERN. Published by 
Masson et Cie. Pp. 124. . Price 300 francs. 


Dr. Kern has succeeded in writing a thoroughly logical 
and informative book, and one that may be confidently 
recommended both for its sound teaching and its rational 
approach. 

Not all authorities in this country nor in the United 
States will agree with his belief that the indication for 
curarization is “any important surgical procedure ”— 
“ nous estimons que la curarisation est indiquée au cours de 
toutes les interventions chirurgicales importantes, quelle 
qu’en soit la nature.” However, this is a doctrine based on 
sound principles and logical thought and one which will 
surely become more widely accepted in the course of time. 
There seems little doubt, in this age of polypharmacy based 
on fundamental pharmacological knowledge and not on 
mere empiricism, that a relaxant drug will feature in the 
anesthetic technique for most major surgery, and one of 
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the reasons advanced by Dr. Kern for this conception is 
interesting even if it is still speculative. 

It is suggested (not for the first time) that the absence of 
the clinical manifestations of the shock syndrome in patients 
who have had curare and light anesthesia for extensive 
surgical procedures is, in part, due to interference by the 
curare with transganglionic nerve impulse conduction. 
Further elucidation of the problem is still awaited, but it 
may be questioned, even now, whether those advocating the 
new relaxant agents are wise in claiming as one of their 
advantages reduced activity in this region. 

The pharmacology of curare, its indications, and the 
technique for its use in surgical anesthesia and therapeutics, 
is well reviewed in this book. It is interesting to find men- 
tion only of two contraindications, namely myasthenia 
gravis and the inability of the administrator to maintain 
oxygenation in the apneeic, or partly apneeic, patient, either 
due to his inexperience or to absence of the essential 
apparatus. Few will quarrel with this teaching! 

There is a useful bibliography with one hundred and 
eighteen references at the end of the book, together with a 
summary of Dr. Kern’s conclusions. It is, however, a pity 
that the references to the new synthetic curarizing agents 
are so brief. 

Although there is little here that has not already been 
written on the subject, this volume provides an interesting 
and entirely progressive direction of emphasis, and our col- 
leagues in France are to be congratulated on having so sound 
and so adequate an authority to consult on the new 
techniques and thought in anesthesia. 
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Le Insufficienze Acute del Circolo Periferico Lo Shock. 
By Luici IMPERATI. Published by Casa Editrice V. 
Idelson, Naples. Pp. 330. Price 2200 lire. 


Interest in the phenomenon of shock is perennial in the 
medical world. This circumstance has lead to an inflation 
of the literature with the lucubrations of untold inves- 
tigators and thinkers during more than five decades. Pro- 
fessor Imperati has addressed himself to the mastication 
and digestion of this gargantuan bolus and has stored in his 
book the nourishment he has derived from it. Although 
there are only 330 pages, he refers to no fewer than 
800 sources and embroiders the essence of these with his 
own observations and comments. 

As a reviewer, one feels warmly towards this book for two 
reasons; firstly, because of the scope of the undertaking, and 
secondly, because it comes from Italy, whence in recent 
years little that has excited medical interest has arisen. The 
width of Professor Imperati’s reading may be judged from 
the fact that Sheehan’s observations on Simon’s disease as 
well as John Hunter’s personal account of angina pectoris 
are included, and between these two the American, Scan- 
dinavian, English and German literature is thoroughly 
surveyed, not even forgetting the “general adaptation 
syndrome ” of Professor Selye. 

Inevitably, Imperati’s view of shock is wider than that 
more commonly shown by other writers and if his accounts 
of clinical findings sometimes stray into rather problem- 
atical physiology they at least give evidence of an acute 
mind and a scholarly approach. There is nothing new in 
this book, but it will repay the trouble of translation to any- 
body sufficiently interested to read it. 
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The Prevention of Burns in the Home. By LEONARD 
COLEBROOK, M.B.Lond., F.R.C.O.G., F.R.S. 
Published by Fire Prevention Association. Pp. 20. 
5 illustrations. 


The doctor’s attention is so concentrated upon treatment 
that often he misses his opportunities for prevention. 
Indeed, there is much to be said for the point of view that 
the prevention of injury and disease is more a matter for the 
public conscience and for the politician than for the medical 
profession. Wherever the merits of such argument may be 
found, there is, in the special case of burns, useful work to 
hand for all members of the community. 

In the pamphlet on “ The Prevention of Burns in the 
Home ”, issued by the Fire Protection Association, Leonard 
Colebrook tells a vivid story in half adozen pages. The few 
minutes taken in reading it are well spent. Every experi- 
enced doctor will have cases from his own practice recalled 
to his memory; and every thinking doctor will, perhaps, 
wonder for a moment whether he had made the most of his 
opportunities for propagating good ideas amongst his 
patients. Open fires should be guarded, electric heaters 
must be fitted with grids, matches and “ gas pistols ” put out 
of reach, highly inflammable clothing eschewed. The very 
young and the very old are in the greatest danger. 

This little book provokes thought, which is exactly what 
it sets out to do. 
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CATALOGUES OF MEDICAL AND SCIENTIFIC 
BOOKS AND JOURNALS 


Medical Books. Published by Livingstone of Edinburgh. 
72 pages. 


The publishers have asked us to draw attention to the 
fact that this excellent catalogue of books on medical, 
surgical, nursing, dental and other scientific subjects is 
available for anybody who would like to apply to them for a 


copy. 


Antiquariat List of Reviews and Periodicals. Published by 
Santo Venezia, Milan. 

This is a list published by Santo Venezia of medical and 
scientific periodicals of practically every country in the 
world. It will be found of extreme interest to those con- 
cerned with foreign medical and scientific literature. 
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